Erythroid colony development as a function of age: the role of marrow cellular heme.
The activities of the heme biosynthetic enzymes ALA synthase (ALAS) and ALA dehydrase (ALAD) and the heme degradative enzyme heme oxygenase were analyzed from bone marrow cells obtained from young, middle-aged, and senescent rats. There was age-related reduced activity of bone marrow ALAS but no age-related difference in the activity of ALAD. In contrast, heme oxygenase activity was 50% greater in the senescent marrow cells. Incorporation of 14C-glycine into heme was 45% less in senescent rat marrow cells, whereas incorporation of 14C-delta-aminolevulinic acid was not related to age. Senescent bone marrow cells demonstrated a marked reduction in 14C-leucine and 3H-uridine incorporated into protein and nucleic acid synthesis, respectively. In vitro erythroid colony (CFUE) growth by senescent bone marrow cells was as much as 40% less compared with young bone marrow cells. The decreased ability to form CFUE by the senescent bone marrow cells may be related to reduced ALAS activity and increased heme oxygenase activity. Thus, part of the aging process appears to involve fluctuations in the enzyme activities and protein synthesis involved with metabolism of heme.